INTRODUCTION {#sec1-1}
============

Malignant peripheral nerve sheath tumors (MPNST) usually arise from the peripheral nerves but are rare in comparison to their benign counterpart, neurofibroma or schwannoma. They primarily affect adults in the third to sixth decades of life with an incidence of 0.001% in the general population.\[[@ref2]\] Primary intraosseous origin at spine level is extremely rare\[[@ref5][@ref7]\] and its pathogenesis is unclear. Most probably, it arises by the proliferation of some of the entrapped neural crest cells during vertebral body development.\[[@ref3]\] Review of literature fails to find the exact pathogenesis of such intraosseous nature of origin. The prognosis of these tumor is poor even with gross total resection due to their high malignancy and aggressive natural course with frequent recurrence and distant metastases. Literature shows that the tumor having paraspinal extensions have a more dismal outcome than their counterparts not having it.\[[@ref1][@ref4]\] This may be due to the fact that in the former, chances of gross total resection becomes less due to extensive involvement of multiple intervertebral foramina and extraspinal vascular structures. In our case, single intervertebral foramen was involved with a giant component extending to paraspinal and retrospinal space. Primary intraosseous nature of the tumor was suggested by gross destruction of thoracic veretebral body, minimal intraspinal, intraforaminal component, and nonattachment to a nerve root or dura. We did a palliative removal of the tumor, except the osseous part in view of limited life expectancy and the possible anesthetic and postoperative surgical complications in our severely morbid patient.

CASE REPORT {#sec1-2}
===========

A 75-year-old male patient presented with rapidly progressive weakness of both lower limbs since past 3 months. At the time of presentation, he was bed ridden with grade 0 power in both lower limbs. Bladder involvement in form of urinary retention occurred 1 month back with patient on a indwelling Foley\'s catheter. There was a definite sensory level at L2 level for all modalities of sensation. Patient was known hypertensive and had ischemic heart disease with one episode of myocardial infarction and had undergone angioplasty 8 months back. Plain X-ray of lumbar region showed erosion of L3 vertebral body. Magnetic resonance imaging (MRI) pictures showed a large mass lying in paraspinal and retrospinal region \[[Figure 1](#F1){ref-type="fig"}\]. The retrospinal extension was so massive that it almost extended to lie just beneath the skin. There was a small intraspinal component compressing the cord. L3 vertebral body was collapsed with tumor seen communicating into it. The intraspinal component extended outside only through one intervertebral foramen. However, the extraspinal component was seen extending several corresponding spinal levels from L1 to L4. The metastatic workup for the patient was negative. Another location of the tumor in the body could not be found out even after thorough work-up.

![(a) Contrast sagittal image showing the L3 vertebral body collapse with a giant tumor component lying in retrospinal space. (b) Coronal contrast image showing extension of the tumor to both paraspinal spaces. (c) Axial contrast showing involvement of the L3 body with tumor coming out of the spinal canal through both side intervertebral foramina. Note there is no tumor at L4 intervertebral foramina. (d) T2 sagittal image](SNI-3-157-g001){#F1}

A linear incision given on the back from L1 to L4 spine. The tumor was found to lie just beneath the skin \[[Figure 2a](#F2){ref-type="fig"}\]. The extraspinal part of the tumor was removed. The tumor was reddish brown, fleshy, vascular \[[Figure 2b](#F2){ref-type="fig"}\] with infiltration into the surrounding tissue. L3 laminenctomy was performed and the intraspinal part excised. The tumor did not have any obvious connection with any nerve root or dura. There was no plane of demarcation between the tumor and the vertebral body. Vertebral body excision, grafting, and fusion procedures were not done because gross of co-morbidities with anesthetic risk.

![(a) Large extension of the tumor lying in subcutaneous plane. (b) Tumor specimen in piecemeal](SNI-3-157-g002){#F2}

Histopathology showed densely cellular fascicles alternate with hypocellular myxoid zones \[[Figure 3a](#F3){ref-type="fig"}\]. The cellular areas showed large number of spindle cells arranged in a storiform pattern \[[Figure 3b](#F3){ref-type="fig"}\]. Each of the spindle cells have irregular contours with abundant eosinophilic cytoplasm and gross cellular atypia, mitotic figures, pleomorphism. Nuclei were wavy, buckled, comma shaped \[[Figure 3c](#F3){ref-type="fig"}\] with prominent nucleoli \[[Figure 3d](#F3){ref-type="fig"}\] suggestive of malignant variety of peripheral nerve sheath tumor. Histopathological evaluation was done by two independent pathologists and their impression were same. There were occasional areas of epithelioid differentiation and perivascular accentuation of tumor cells \[[Figure 3e](#F3){ref-type="fig"}\]. Negative glial fibrillary acidic protein (GFAP) immunohistochemistry ruled out astroglial origin \[[Figure 3f](#F3){ref-type="fig"}\]. Ki-67 proliferative index was 5.5%, suggestive of malignant nature of the tumor \[[Figure 3g](#F3){ref-type="fig"}\].

![(a) Densely cellular fascicles alternating with hypocellular myxoid zones (×200). (b) Spindle shaped cells in a vague storiform pattern (×200). (c) Cells have irregular contours with eosinophilic cytoplasm with wavy, buckled, comma-shaped nuclei (×400). (d) Cells showing pleomorphism, prominent nucleoli (×400). (e) Perivascular accentuation of tumor cells (×200). (f) Negative GFAP immunostaining. (g) Strong Ki-67 immunopositivity (×400)](SNI-3-157-g003){#F3}

DISCUSSION {#sec1-3}
==========

MPNSTs are a rare variety of soft tissue sarcoma s arising from proliferation of schwann cells. These tumors have been described to have multiple cell line origins. Schwann cells are neural crest derivatives. Primary intraosseous nature of schwann cells could be explained on the developmental entrapment of some of the neural crest cells into the vertebral body, which differentiate along the schwann cell lineage. Later malignant proliferation of this isolated group of cells could have given rise to the MPNST of the present case. Primary intraosseous nature of the tumor is supported by a small intraspinal component, nonattachment of the tumor to any nerve root intraoperatively. MPNSTs cause secondary changes in the vertebral body and spine. But gross collapse of the body as in the present case is more suggestive of intraosseous lesion than secondary changes. The tumor was coming out of the spinal canal only through a single intervertebral foramen and was causing gross bony destruction. It rules out the possibility of a primary mediastinal MPNST secondarily entering the spinal canal. Few such cases of primary intraosseous MPNST have been described in the literature.\[[@ref2]\]

Clinico-radiologically the mass appeared to be a highly aggressive lesion due to its short history, huge size, infiltrative nature. Possibility of neurofibroma was low because of very short history and bony destructions. Differential diagnoses include sarcomatous growths, metastatic deposits, neuroectodermal tumors, and ganglioneuroblastoma.

MPNST belongs to spindle cell group of tumors. It can be differentiated from other sarcomas such as synovial sarcoma by the presence of cells showing neuronal differentiation and presence of typical cyto-nuclear features such as abundant eosinophilic cytoplasm and wavy, buckled, comma-shaped nuclei. Immunohistochemistry only helps in ruling out tumors of astrocytic, meningothelial origin. S-100 is positive similar to any other tumor of neuronal origin. Other markers such as Leu-7 and major basic protein are less sensitive in detecting MPNSTs. These tumors show high proliferative indices suggestive rapid growth and a poorer outcome due to early recurrences and distant metastases.

We achieved the complete removal of soft tissue part of the tumor. Removal of the osseous part of the tumor by corpectomy of the involved vertebrae through thoracotomy followed by grafting and instrumentation would have made the best treatment for the patient. This would have made the operative procedure lengthy with associated postoperative pulmonary, graft and instrumentation-related complications. Such complications have been reported in the literature after gross total resection of MPNST in a young female.\[[@ref6]\]

MPNST of spine is itself rare. Primary intraosseous nature along with such a huge paraspinal and retrospinal extension makes our case exclusive. Although we could achieve a palliative excision of tumor, complete excision including the osseous part followed by adjuvant radio-chemotherapy is the best treatment. In spite of this, as the outcome is still poor, hence further studies on genetic therapy of the tumor based on its molecular pathogenesis is required.
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